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(54) METHOD OF MANUFACTURING PROBE PlW»^w«- 
HAVING MINUTE OPENING, COMPOSITE 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To contrive improvement of 
yield by bringing a metal coated probe into contact with 
metal material, and removing the coated metal of the 
edge of the probe by voltage application. 

SOLUTION: An elastic cantilever 102 which is 
metal-coated and whose edge has a sharp probe part 
101 is made, a probe part 108 covered with metal is 
brought into contact with a metal substrate 105, electrode 
wiring 104 is conducted with a voltage application means 
106, and voltage is impressed between the probe part 
108 and the metal substrate 105. Thereby the coated 
metal film of the edge part of the probe is removed by 
electric field evaporation or heat fusion, and a minute 
opening 107 is formed. The diameter of the minute 
opening 107 can be controlled by controlling the diameter 
of the edge of the probe, film thickness of coating metal 
103, contact force of the edge of the probe for the metal 
substrate 105 and a voltage application condition. It is in 
the range of about 10-100nm that the opening 107 can 
be stably formed. 
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m] SK(OiES©«/hMP*f^8S[t*S-4:* s »U^o 
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^n-/l-3 (8 0 1 — 8 0 3) ©3IStt««HcPPSq 
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(7) «HH§¥9-2 6 9 3 2 9 

12 

[0 0 2 6] 

^JS^^-rs^/hMP^^ffii-iSi:, If 10 
[nm] 8ft^/hiPWU*C#SO"C, ^MSN 

S£»««rlRl-b*-$£ 4: #1*164: ft 5. Sfc, 

HfcJft'CfcSO^ £*tS:fl3v^r4:l::J:!9/h^ 
S NOM^fEftS^KB, *»<03fe^t3— ^Sr^f-f 5 S 

K«#*ffl«*«rE« LA < ft 9* **m»«MBSr«T 
J«^i<c< 3fettilMMft 4: <£>3lSHt#Wt& 4: ft $ 0 
IBaB©«*ft»M] 

[Hi] **W^«/h§lR*fHH-f-S*«fe«>ttWH m 

mm) t*>So 

30 [B2] B2lt *38W^>«/M«RSrf^«-rs**fe^K 
Mia-Cfct)^ El 2 (a) fiHl (a) COWSE* 0 2 
(b) YZM 1 (c) 0>¥ffiEI"Cfc5o 
[B3] A*3-^^X^SHfc«R«-Sr*r-t-5»tt#* 

[04] »«tt^Sr*"J-5^n-^o«j«H'T?*>S. 
[ISI5] ^^*5*t5*«©«/hl«P*lRl«F 

[B6] *«IS©^o-^S:*ftfflv^T;wfSNOM 

40 [B7] ^Srffiv^fcnr/u 
^ S N OM/ S T M^Pj^gl^fc 5 £ 

[«F*©K«] 

1 0 1 : S^tgP^ 
10 2: #tt«sr^7 
10 3: 
10 4: 
10 5: 
50 1 0 6: «ffip|]jp#a 




(8) 

13 



10 7 


: «/M» P 




* 7 0 5 


10 8 






7 0 6 


3 0 1 


: (10 0) Si 




7 0 7 


3 0 2 


: \fy * y YWfe 




7 0 8 


3 0 3 


: S i 02^^ 




7 0 9 


3 0 4 


: P t JR 




7 10 


3 0 5 






7 11 


3 0 6 


: mm&m 




7 12 


3 0 7 


: S i 3N4BI 




7 13 


3 0 8 




10 


7 14 


3 0 9 






7 15 


3 10 


: #:^W<— 




7 16 


5 0 1 


: &m&& 




7 17 


5 0 2 


: :/u — 7*1 




7 18 


5 0 3 


: 7n — 72 




7 19 


5 0 4 


: 7*— 73 




7 2 0 


5 0 5 






7 2 1 


5 0 6 






7 2 2 


6 0 1 


SNOM^Q-^l 




7 2 3 


6 0 2 


SNOM7 p p-^2 


20 


7 2 4 


6 0 3 


SNOM^n^3 




8 0 1 


6 0 4 


7n-73d$£W 




8 0 2 


6 0 5 


74- h^^--Ki 




8 0 3 


6 0 6 


7 4- K2 




8 0 4 


6 0 7 


7* h^f a— K3 




8 0 5 


6 0 8 


7 4- h^^— KX«P««- 




8 0 6 


6 0 9 


*W 




8 0 7 


6 10 






8 0 8 


6 11 


* 




8 0 9 


6 12 




30 


8 10 


6 13 


j^jfcs'lrv h#2 




8 11 


6 14 


a^^y-tr^ h#3 




8 12 


6 15: 


I/VSESUIIftl 




8 13 


6 16: 


I/V«*IeII»2 




8 14 


6 17: 






8 15 


6 18: 






8 16 


7 0 1: 


iltSNOM/p-^l 




8 17 


7 0 2: 


MttSNOM/a^2 




8 18 


7 0 3: 


StttSNOM/n-y3 




8 19 


7 0 4: 


7n-7;£}f§W 


*40 


8 2 0 




*SMJB¥9-2 6 9 3 2 9 

14 

y* bV^^r- Kl 

74- ypsix—vi 
74- vy^^r— K3 
y* v^^^t- v%mm 
urn 

# 

I/Vf»l 
I/V*»@K2 

i/va£iftiaK3 
i/vaafeE&i • 

l/V3E*leJI»2* 
I/V^&[hI&&3' 
^^^■^W^-^2 

IE»S^o— ^2 

fB^S^^nr-^3 

74- h^-f Kl 
74* h^^— K2 
74- h^-f*- K3 

74- h^-r Hxmttt 

* 

JiAM^-fcV h#3 

I/V*«MeIK2 
I/V*jft|eli»3 
-^/^7 P l^^^ 



(9) 



4#P¥9-2 6 9 3 2 9 



[Ull] 



im2] 



100 



Ca) 



Cb) 




(a) 




(c) 




107 



0» 




[04] 




(10) 



6 9 3 2 9 



ims] 



302 303 



(a) 



301 

. Wj& (100) SifitS 



307 
Si3N4» 



(b) 



305 ma 



304 
_^ PtR 

^308 

fusee 



308 



(O 



310 



(d) 



1 



■^r^ — ■ 




(13) 



9-269329 



ims] 




